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Computer use has been associated with musculoskeletal 
problems of the upper extremities. Several postures have been 
suggested as related to these disorders, including position in 
which the hands are held, neck and shoulder posture, and 
hyperextension of the fingers, to name a few.

What Problem Was Studied?
To determine appropriate workplace interventions, the  
postures and behaviors associated with musculoskeletal disor-
ders must be specifically identified and measured. However, 
the electronic tools used for measuring human motion are 
highly technical, expensive and cumbersome to use. Having 
an evaluator observe a client using a keyboard is less expensive 
and easier, but the results are not standardized.

A research team from the University of Pittsburgh, including 
Arthritis Foundation-funded researcher Nancy A. Baker, 
OTR/L, developed reliable observational instrument to 
measure keyboarding postures. The 19-item instrument 
documents postures and behaviors during typing. The research 
team designed a study to determine whether this new instru-
ment can discriminate between people with and without 
upper-extremity musculoskeletal disorders (MSD-UE).

What Was Done in the Study?
A total of 42 people participated in the study; 21 with an 
MSD-UE and 21 controls without any disorder. A variety 
of diagnoses were eligible, including radiating neck pain, 
carpal tunnel syndrome and arthritis. The participants were 
interviewed and observed at their own workstations. Three 
cameras were set up around the participants and they typed a 
standardized paragraph that took approximately 10 minutes to 
complete. Only the final minute of typing was rated.

What Were the Study Results?
After analyzing the data, only one factor could predict who 
had an MSD-UE: neck flexion angle ≥20 degrees. Partici-
pants who had their heads pointing downward had a higher  

likelihood of having some form of upper extremity problem. 
In fact, all participants with a neck disorder kept their heads in 
a downward position. Furthermore, 90 percent of those who 
did not have a neck disorder kept their heads more upright.

What Does This Mean for People With Arthritis?
Baker points out that these results “do not indicate that neck 
flexion is a causal factor for developing an upper-extremity 
musculoskeletal disorder. These participants could have 
adapted their neck postures after they developed the disorder.”  
However, other studies have found that a flexed neck posture 
is also associated with MSD-UE.  Computer users may want 
to ensure that their head is as upright as possible by making 
sure the monitor is high enough, using a document holder 
when working off paper documents, and shifting their eyes to 
look for keys rather bending their neck.

Baker hopes that, with additional studies, the instrument the 
team developed could eventually be used to identify individu-
als with keyboarding styles that put them at risk for MSD-UE. 
Once those behaviors have been identified, they can be 
addressed through equipment set-up and training.

Baker NA, Sussman NB, Redfern MS. Discriminating between individu-
als with and without musculoskeletal disorders of the upper extremity by 
means of items related to computer keyboard use. J Occup Rehabil 2008; 
18:157-650.
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Although it once was believed that resolution of inflamma-
tion was a passive process, research done in the lab of Charles 
N. Serhan, PhD, uncovered that inflammation resolution 
is actually an active process. Controlling, stopping and 
reversing inflammation is a two-part function that involves 
inhibiting the pro-inflammatory process and promoting the 
pro-resolution process. Classic anti-inflammatories inhibit 
pro-inflammatory pathways and sometimes can delay pro-
resolution pathways. Identifying and utilizing pro-resolution 
systems could serve to better control chronic inflammatory 
diseases or even give doctors a way to shift the body back 
into a state of balance.

What Problem Was Studied?
Certain agents given as anti-inflammatories have been shown 
to inhibit not only pro-inflammatory mediators, but pro-
resolution mediators as well. These medications can relieve 
the inflammation, but they can’t tell the body to “go back to 
normal.”

As part of their quest to understand the resolution of 
acute inflammation and understand the effects of different 
medications in resolution of inflammation, a research team 
from Brigham and Women’s Hospital and Harvard Medical 
School in Boston – led by Serhan and including Arthritis 
Foundation-funded scientist Kie Kasuga, PhD – decided to 
look at one common source of acute inflammation: surgery. 
They wanted to determine whether drugs used during 
surgery had any effect on the resolution of inflammation 
brought about by surgery. 

What Was Done in the Study?
Two commonly used surgical anesthetics were tested – the 
topical medicine lidocaine and the inhaled medicine isoflu-
rane. Rather than actually performing surgery, mice were 
injected with a substance to induce the acute inflammatory 
disease peritonitis. The mice were administered either 
lidocaine or isoflurane before or at the same time as the 
stimulus injection. The resolution of inflammation was then 
monitored over time.

Additional cellular-level experiments were conducted using 
human whole blood and exudate cells taken from mice.

What Were the Study Results?
The research team discovered that the local anesthetic lidocaine 
impairs resolution of inflammation. In contrast, the inhaled 
anesthetic isoflurane promotes resolution of inflammation. 

The cellular-level experiments showed that lidocaine increases 
the accumulation of white blood cells in the area of inflam-
mation, impairs the natural dieing-off of polymorphonuclear 
cells (PMNs; also called neutrophils) that occurs during 
resolution, and hampers the removal of dead PMNs from 
the site of inflammation. The experiments also showed that 
isoflurane reduced the infiltration of neutrophils to the site 
of inflammation and accelerated resolution by regulating the 
production of beneficial mediators.

Serhan states, “The results of the present studies demonstrate 
that lidocaine imposes a molecular lesion in resolution that 
delays the return to homeostatis while isoflurane accelerates 
resolution and the return to homeostasis.” 

What Does this Mean for People Facing Surgery?
The findings of this study bring to light consequences 
of lidocaine use that have not been considered before. 
Lidocaine’s inhibition of the resolution pathway may have 
far-reaching clinical implications, according to Serhan. 
He concludes, “The results of the present study offer new 
avenues, not only for continued studies in the cellular and 
molecular markers in resolution of inflammation, but also for 
future clinical research.”

Chiang N, Schwab JM, Fredman G, et al. Anesthetics impact the  

resolution of inflammation. PLoS ONE 2008;3(4):e1879. 
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Peritonitis: inflammation of the peritoneum (the

membrane that lines part of the abdominal cavity)

Exudate: any fluid that filters from the circulatory 

system into areas of inflammation. Pus and clear 

blister fluid are examples of exudates.

BiologyBiology Basics



A Publication of the Arthritis Foundation 

Research Update • July/August 2008	 arthritis.org   |   3

COX-1 Important in Autoimmune Arthritis 

Prostaglandins contribute to the onset and progression of 
inflammation. They are found in high concentrations in the 
joint fluid of people with rheumatoid arthritis.

Cyclooxygenase (COX) enzymes are necessary for the produc-
tion of prostaglandins. COX-1 has been considered to be 
involved in a wide variety of bodily functions, whereas COX-2 
has been considered the main contributor of prostaglandin 
synthesis associated with inflammation. Classic nonsteroidal 
anti-inflammatory drugs (NSAIDs) block the production of 
both COX-1 and COX-2. They help reduce inflammation, but 
they can also have effects throughout the body, most notably in 
the gastrointestinal tract. NSAIDs that specifically block COX-2 
are safer for the stomach, but they have negative effects on the 
cardiovascular system. 

What Problem Was Studied?
To clarify the roles of prostaglandins and COX enzymes in 
inflammatory arthritis, and to understand how COX inhibitors 
can be used to treat the disease, a series of experiments was 
developed using a mouse model of inflammatory arthritis. 
Arthritis Foundation-funded scientists Mei Chen, MD, PhD, 
Eric Boilard, PhD, and David M. Lee, MD, PhD, of Brigham 
and Women’s Hospital, Harvard Medical School in Boston, 
and their colleagues examined the contribution of prostaglandins 
to both the induction and perpetuation of arthritis in these mice. 

What Was Done in the Study?
Serum from arthritic mice was administered to other mice, 
in which arthritis was then induced. Prostaglandin levels in 
the joints of those mice were determined. A potent inhibitor 
of both COX-1 and COX-2 was administered to some mice 
before arthritis provocation and to some mice after arthritis had 
developed. Mice genetically altered to be unable to produce 
COX-1 were administered the serum; likewise, serum was 
injected in mice unable to produce COX-2. Medications that 
specifically inhibit COX-1 or COX-2 were given to the mice 
before and after arthritis induction.

What Were the Study Results?
The study showed that prostaglandins definitely contribute to 
joint inflammation in this model of arthritis. This was proven 

by the fact that by giving the mice a potent NSAID that 
blocks prostaglandin synthesis, arthritis would not develop. 
The experiment using genetically altered mice proved that 
COX-1 was primarily responsible for the prostaglandin syn-
thesis that led to joint inflammation. This finding was further 
supported with the experiments using chemicals that specifi-
cally inhibited COX-1 or COX-2. The scientists determined 
that in this model of inflammatory arthritis, COX-1 was 
necessary for the initiation and continuation of arthritis and 
COX-2 was dispensable.

In studying the prostaglandin levels in the mouse joints, the 
research team determined that perhaps prostacyclin derived 
from the action of the COX-1 enzyme is related to inflam-
mation, but that prostacyclin derived from the action of 
COX-2 is not. Prostacyclin is a prostaglandin active in the 
cardiovascular system.

What Does This Mean for People With Arthritis?
In the big picture, these results indicate that the way scientists 
have been looking at prostaglandins, COX enzymes and the 
development of inflammation may have been slightly off. The 
findings indicate that inflammatory arthritis may proceed via 
multiple, interacting pathways of prostaglandin synthesis, and 
that different COX enzymes are active in different pathways. 

Because blocking COX-2– derived prostacyclin has been 
associated with cardiovascular risk, the research team hypoth-
esizes, “Sparing COX-2–dependent prostacyclin production 
may confer cardiovascular protection to arthritis patients, a 
population with increased cardiovascular risk.”

The team further concludes, “Identifying roles for COX-1 
and specific prostaglandin species suggests that blocking 
prostaglandins may be an effective therapeutic strategy if it 
can be achieved without the limiting toxicity that has thus far 
plagued the use of such inhibitors clinically.”

Chen M, Boilard E, Nigrovic PA, et al. Predominance of cyclooxygenase 1 
over cyclooxygenase 2 in the generation of proinflammatory prostaglandins 
in autoantibody-driven K/BxN serum-transfer arthritis. Arthritis Rheum 
2008;58:1354-65.
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